Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2023

Supporting Information
High performance thermoelectrics from low-cost and abundant CuS/Cul composites

Rafiq Mulla2¥", Aleksandar Zivkovi¢3t", Michael E. A. Warwick?, Nora H. de Leeuw?#, Charles
W. Dunnill!, Andrew R. Barron%567*

1 Energy Safety Research Institute, Swansea University, Bay Campus, Fabian Way, Swansea, SA1 8EN, UK
2Dept. of Physics, B.M.S. College of Engineering, Bengaluru-560019, India

3 Department of Earth Sciences, Utrecht University, Princetonlaan 8a,3548CB Utrecht, The Netherlands

4 School of Chemistry, University of Leeds, Leeds LS2 9JT, United Kingdom

5 Arizona Institutes for Resilience (AIR), University of Arizona, Tucson, AZ 85721, USA

6 Department of Chemistry and Department of Materials Science and Nanoengineering, Rice University,
Houston, TX 77005, USA

7 Faculty of Engineering, UniversitiTeknologi Brunei, Brunei Darussalam

*Corresponding Author: rafig.mulla.phy@bmsce.ac.in (RM); a.zivkovic@uu.nl(AZ)

c.dunnill@gmail.com (CWD); a.r.barron@swansea.ac.uk(ARB)

¥ These authors contributed equally

Additional information

Employed basis sets listed in CRYSTAL17 input format, taken from https://www.crystal.unito.it/basis-
sets.php (accessed 14/07/2022).
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Figure S1. (a) SEM-EDX elemental mapping of a broken solid pellet of CuS:Cul (wt%)-1:4 sample.
Images show coloured elemental mapping, (b) shows the composition of the same sample.
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Figure S2. Calculated electrical conductivity (o), Seebeck coefficient (S), and electronic part of the thermal conductivity (k) as
function of charge carrier concentration of CuS (top) and Cul (bottom) using the HSE functional.
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Figure S3. Calculated charge density difference (isosurface reported for a value of 0.002 eA3) together with the band
alignment derived from the LPDOS analysis outlined in the main text, supplemented with the band bending mechanism

elaborated through the planar averaged charge density.



